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INTRODUCTION

The teaching of colposcopy in the United States was initiated by the American Society for Colposcopy and Cervical Pathology during its First Clinical Meeting at Louisiana State University in New Orleans, December 1964.  The format for teaching colposcopy that was used at that first course has been successfully used by the Society since that time.

It is evident to the Society that we now have competent colposcopists at all major teaching institutions, and therefore the Society feels that the responsibility for teaching colposcopy to future generations of obstetricians and gynecologists belongs to the obstetrical and gynecologic training programs in the United States. 

In order to have uniformity in the content of the material taught in all resident programs, the Society charged its Education Committee to develop a core curriculum for teaching colposcopy, based on the Society’s years of experience and to make this material available to all OB and GYN programs in the United States. 

INSTRUMENT

The colposcope was invented by Hinselmann in 1925.  The instrument consists basically of a binocular microscope with a built-in light source and a converging objective lens.  The focal length of the lens will determine the space available (working distance) for ancillary instruments one may wish to use; such as, endocervical retractors, biopsy forceps, etc.

The power of a lens is given in units called diopters and can be calculated from the formula P=1/F where P is power in diopters and F is the focal length of the lens in meters.  Thus the power of a lens with a focal length of 500 mm (0.5 meter) is two diopters.  From the formula it is obvious that the higher the power, the shorter will be the focal length of the lens and therefore the shorter the “working distance”. 

Experience has shown that a lens with a focal length of 300 mm will provide an adequate “working space” to accommodate instruments one may wish to use to examine the cervix, vagina and vulva.

Modern colposcopy requires that the examination of the target tissue be performed at different magnifications.   To accomplish this, modern instruments use combinations of divergent and convergent lens allowing for stepwise magnification changes.  The magnifying power of a lens is calculated from the equation Ma = 25cm/F where Ma is the angular magnification, 25 cm is the value in centimeters assumed for the near point of the “standard eye” and F is the focal length of the lens in centimeters.  For example, the magnifying power of a lens with a focal length of 2.5 cm is 25cm/2.5cm = 10x

Changing the magnification of a system will change the diameter of the field of view.  The higher the magnification, the smaller is the surface area of the target tissue that can be seen.  Magnifications of the order of 3.5x to 7.5x are necessary to view the entire cervix and to see all the lesion that may be present. On the other hand, magnifications of 10x to 20x are needed to study the finer detail of vascular patterns in order to identify the most advanced pathology present for biopsy.

In addition to the stepwise magnification changer, the colposcope should have a green filter.  The green filter absorbs certain wavelengths of light causing the red color of the blood vessels to appear much darker and thereby easier to see. 

ANCILLARY EQUIPMENT USED FOR COLPOSCOPY

Various instruments and ancillary equipment have been found to be of great help in performing Colposcopic examinations.  Obviously, vaginal specula of various sizes are needed; however, a speculum that has a greater than 90( angle between the blades and the handle will not push against the thigh when rotated 90( to examine the anterior and posterior vaginal wall and thus causes less discomfort to the patient.

Several varieties of biopsy forceps are available.  One whose shank can be rotated 360( will be very versatile.  Some form of hook, such as an iris hook will help in moving the cervix or lifting the cervical lip to see inside the endocervical canal and, in some cases, will stabilize the cervix when the biopsy forceps keeps slipping.  The hook is also very useful in examining the vaginal rugae.

Endocervical specula are manufactured in various sizes and shapes and are needed to adequately examine the endocervical canal.  Some form of marker, such as toluidine blue is useful not only to identify suspicious areas on the vulva, but to mark the area chosen on the cervix for biopsy.

Iodine solution (Lugol’s solution, 5% iodine and 10% KI in water) is still very useful, although it is not as popular as it once was.  In certain cases, it is a great help for examination of the vagina and in DES exposed patients.

Monsel’s solution is very important for the colposcopists as it will stop bleeding from the biopsy site better than the usual silver nitrate stick.  The solution must be allowed to air dry for 1-2 weeks to obtain a thick paste-like consistency. 

Endocervical curettes are necessary if one feels that the endocervix needs to be sampled.  Dermal punches and iris scissors are very valuable in obtaining biopsies of the vulva; however, a heavy cervical biopsy forceps will work just as well.

Last, but certainly not least, is a solution of acetic acid.  A three or four percent solution is adequate for the cervix and vagina; however, a five percent solution is best for Colposcopic examination of the vulva.  In any event, a better aceto white reflex will be obtained if the acetic acid is applied generously by spray bottle or large cotton balls and left in contact with the tissue for at least one minute.

ETIOLOGY OF COLORS OBSERVED DURING COLPOSCOPY

If one considers the epithelium of the target tissue being studied as a “filter” through which the incident light from the colposcope must traverse to reach the subepithelial tissues, it follows that changes in the epithelium (filter) will alter the percentage of light that is transmitted through the epithelium to the subepithelial tissue and the quality of the light reflected back to the objective lens of the colposcope. 

Light reaching the subepithelial tissues will be reflected back having been influenced by the red blood cells in the stromal capillaries, and therefore the reflected light will be in the red color range.  The thinner the epithelium, as occurs in the hypoestrogenized post menopausal women, the redder the light.  The thicker the epithelium, as found in the well estrogenised mature women, the paler the red hue of the light reflected. 

Other changes in the epithelium that alter the color of the reflected light will depend on the makeup of the epithelial cells. 

Leukoplakia – thickened squamous epithelium that develops keratin plagues on its surface.  This thick “filter” does not transmit light to the stromal blood vessels; therefore, the image that is reflected is that of a white lesion with an elevated surface and sharp borders.  This lesion is called leukoplakia, as per ASCCP terminology.  Leukoplakia is seen prior to the application of acetic acid.  Human papillomavirus (HPV) infection will exhibit various degrees of leukoplakia.

Aceto White Epithelium (ASCCP terminology) is the term used to describe squamous epithelium that becomes very white and opaque after the application of acetic acid (aceto-white positive epithelium) This aceto-white positive epithelium is found in epithelium that is undergoing squamous metaplasia or any degree/stage of squamous neoplasia.  The cells of these types of squamous epithelia have an increase in the nuclear cytoplasmic ratio, increase nuclear DNA, increased cell density and decreased cell glycogen. The cause for this transient response to acetic acid is not known.  Two theories have been proposed to explain this phenomenon.  One theory proposes that the acetic acid causes a reversible coagulation of increased cytoplasmic proteins found in these types of cells making the area opaque thereby causing the reversible white reflex.  The second theory proposed that the acetic acid causes a reversible osmotic change which will draw the water out of the cells causing the cell membrane to collapse around the large and abnormal nucleus making the area more compact and therefore opaque and thus reflects white light.

COLPOSCOPIC TRANSFORMATION ZONE

The transformation zone is the area surrounding the external os of the cervix.  Its distal boundary is the junction of the original squamous epithelium with the new mature metaplastic squamous epithelium, and the proximal boundary is the squamocolumnar junction.

The significance of the transformation zone is that it is the site of origin for virtually all cervical squamous cell neoplasia.  

GENESIS OF THE TRANSFORMATION ZONE

During fetal life the epithelium covering the cervix and varying areas of the upper vagina is columnar.  This original columnar epithelium is derived as is the endocervical, endometrial, and tubal epithelium from the mullerian epithelium.

Thus the squamocolumnar junction in fetal life is far out on the portio vaginalis of the cervix, and in the DES exposed fetus, it probably is on the vagina.

Near term and after delivery this exposed original columnar epithelium, which is contiguous with the endocervical columnar epithelium, begins to undergo metaplastic transformation into squamous epithelium producing the original or native squamous epithelium.

By the time the hypothalamic, pituitary, ovarian axis matures there is usually no columnar epithelium left on the portio vaginalis of the cervix (except in young girls who have been exposed to DES in utero).  Therefore, the squamocolumnar junction in young women is no longer out on the portio but rather at or just inside the external os.

The epithelium of the portio vaginalis found in young women is the original or native squamous epithelium.  This epithelium appears smooth, pink in color, and uniformly featureless.  The vascular patterns are inconspicuous, and on Colposcopic examination a fine network of capillaries or looped capillaries can be seen.  On histologic examination a glycogenated, well differentiated, stratified squamous epithelium is seen.  Because of the glycogen content of these normal mature cells, a dark mahogany color is seen when iodine solution is applied to the cervix.

The physiologic (adult, normal) transformation zone classically develops during first pregnancy when the estrogen surge produced by the placenta causes an increase in the volume of cervical stroma resulting in exposure of endocervical columnar epithelium and its mucous secreting clefts (“glands”) out on the portio vaginalis of the cervix.  The squamocolumnar junction thus moves from its position at or slightly inside the external os, a variable distance out on the portio vaginalis of the cervix. 

The acid environment of the vagina is believed to enhance squamous metaplasia of this exposed columnar epithelium, and after delivery, the metaplastic process begins on the tips and sides of the exposed endocervical villi by the process of “reserve cell hyperplasia”.  These reserve cells are small cuboidal cells that are found under the columnar epithelium.  They gradually enlarge, assume squamous characteristics, develop large nuclei and replace the overlying single layer of columnar epithelium.  The process usually proceeds from the squamocolumnar junction in a proximal or cranial direction.

The process is not uniform, and on Colposcopic examination patchy areas of squamous metaplasia of varying degrees of maturity can be seen throughout the exposed columnar epithelium.  As adjacent villi fuse, they form finger-like processes of metaplastic squamous epithelium until the exposed columnar epithelium is replaced by mature, glycogenated stratified, well differentiated squamous epithelium thereby producing the physiologic (mature) transformation zone. 

On Colposcopic examination of the physiologic transformation zone, in addition to the well differentiated squamous epithelium which is pink in color, aceto-white negative and iodine positive, open glands (clefts) and Nabothian cysts can be seen, and the new squamocolumnar junction is once again at or near the external os. 

The process is repeated whenever there is a large surge of estrogen production as occurs during subsequent pregnancies.  This will then cause the squamo- columnar junction to once again move from the area of the external os a varying distance out on the portio, and the metaplastic process is repeated until the exposed columnar epithelium is once again replaced by squamous epithelium.  

With advancing age and decrease in estrogen production, the squamocolumnar junction begins to move inside the endocervical canal.  This occurs probably by the process of epithelialization or epidermidalization whereby the squamous epithelium grows beneath the endocervical columnar epithelium displacing it and eventually causing the columnar epithelium to be sloughed and the squamo-columnar junction is then inside the endocervical canal. 

PATHOLOGIC OR ABNORMAL TRANSFORMATION ZONE

By definition, a pathological or abnormal transformation zone demonstrates changes in appearance colposcopically from those previously described for a normal transformation zone.  Any one or a combination of five appearances in the metaplastic epithelium may be encountered.  They are as follows: 

1. Leukoplakia



2. Aceto white epithelium



3. Punctation 



4. Mosaic



5. Atypical vessels

As the colposcopists attempts to differentiate between a normal and abnormal transformation zone, five features need to be kept in mind.  They are: 

1) Color of the epithelium

2) Surface contour

3) Border of lesion

4) Vascular pattern

5) Intercapillary distance.  

Using these five criteria, the colposcopist is able to make an assessment regarding the severity of a lesion within the transformation zone that is abnormal in appearance.  These features will be emphasized as the different abnormal colposcopic appearances are discussed. 

Color of the epithelium: The most consistent change noted in the abnormal transformation zone is a change in color after the application of acetic acid.  Different lesions will exhibit a variety of colors varying from primarily white to light yellow or at times even a yellowish-red appearance.  This color change is a function of changes either at the surface of the epithelium (hyperkeratosis) or within the epithelium and adjacent stroma.  The former condition is commonly referred to as Leukoplakia while the latter is most commonly referred to as Aceto White Epithelium (AWE).

Leukoplakia literally translated means white patch.  Such a condition may be encountered not only in the transformation zone but also on the ectocervix, in the vagina, or on the vulva.  The lesion is the result of hyperkeratosis at the surface epithelium.  Such a condition is commonly visible with the naked eye and certainly is visible colposcopically prior to the application of acetic acid.  The significance of Leukoplakia is variable depending upon patient history and age with concomitant anatomic abnormalities.  Leukoplakia may be present anywhere in the spectrum from a normal cervix of a woman with prolapse to a woman with an invasive carcinoma. 

Aceto White Epithelium, as the name implies, represents the color change evident in the epithelium following application of an acetic acid solution.  This increased whiteness or opacity is the distinctive characteristic of squamous metaplasia, intraepithelial neoplasia and early invasive cancers.  In general, such Aceto White Epithelium will be sharply demarcated from the adjacent normal epithelium in cases of neoplasia and will vary from a shiny white reflex to a very dull appearance.  As a generalization, the whiter the change following the application of acetic acid the more pronounced is the histologic abnormality.  

At times the epithelium in the abnormal transformation zone will take on a yellowish or yellowish-red appearance.  This is attributable to neovascularity most commonly associated with invasive cancers.  The yellowish discoloration is commonly a function of tissue necrosis.  Many times this will present a gelatinous-like appearance.

Surface contour: The fact that the colposcope provides stereoscopic magnification allows the observer to appreciate subtle changes in surface contour of the epithelium.  As one proceeds from the smooth epithelial surface of native squamous epithelium to the grape like excrescences of the columnar villi, a variety of contour changes can be appreciated in the abnormal transformation zone.  Various words have been used in an attempt to describe these changes including uneven, elevated, papilliomatous, micro papillary, or nodular.

In general, high grade squamous lesions are associated with slight elevation of the surface contour in comparison with adjacent normal epithelium whereas low grade squamous lesions tend to be flush with the adjacent epithelium. The surface of frankly invasive cancer commonly is seen as nodular and sometimes ulcerated.  

Border of Lesion:  As previously stated the Aceto White Epithelium (AWE) change produces a distinct boundary between abnormal lesions in the transformation zone and the adjacent epithelium. The line of demarcation tends to become straighter and more distinct as the histology worsens.  Less severe lesions in an abnormal transformation zone characteristically have borders that wander and are commonly referred to as “feather like” or “flocculated”.  However, high grade squamous lesions more commonly have a very sharp, straight border and not uncommonly slight elevation in surface contour. 

Vascular Patterns: A variety of patterns of intraepithelial capillaries are commonly encountered in the aceto white epithelium of the abnormal transformation zone.  The mechanism for their genesis though not completely understood, presumably results from compression of stromal papillae within the abnormal epithelium.  The “entrapped” vessels remain close to the surface of the epithelium as a result and are easily identified colposcopically. 

Such vascular patterns can be quite captivating for the new colposcopists.  However, it is important to remember that the abnormal transformation zone may be too thick to reveal the intraepithelial capillaries; in fact, significantly aceto white epithelium is often too opaque to reveal blood vessel patterns.

Vascular patterns can be quite variable in appearance. However, three basic patterns predominate.  They are:



1. Punctation 



2. Mosaic



3. Atypical Vessels 

As a generalization, the first two patterns are commonly seen in conjunction with intraepithelial neoplasia while the latter pattern is more characteristic of overt carcinoma. 

Punctation: Punctation is the descriptive term for a vascular pattern characterized by a series of fine dots scattered throughout the aceto white epithelium.   The basic unit of this structure is a single, looped capillary situated within a stromal papilla that is seen on end as a “dot”.  The dot may vary from a group of extremely fine closely spaced looped capillaries to a more dilated capillary “lake” and will in general reflect progression from a low grade to a high grade lesion as a result of this change in caliber.

When a vascular pattern such as punctuation is present within the abnormal transformation zone, the Intercapillary Distance becomes significant.  Intercapillary Distance refers to the space between corresponding parts of two adjacent blood vessels in an area of punctuation.  In a mosaic vascular pattern to be described in the next paragraph Intercapillary Distance would refer to the diameter of the field delineated by the network of blood vessel.  In normal squamous epithelium the Intercapillary Distance can be as short as 50 microns but will average about 100 microns.  As a generalization in preinvasive and invasive cancer of the cervix, the Intercapillary Distance increases as the stage of disease increases. 

Mosaic: Is the other common vascular pattern associated with intraepithelial neoplasia.  This “tile-like” appearance can be the result of either a series of fine caliber punctuate vessels surrounding epithelial areas of regular size and shape, or to a more coarse superficial vessel surrounding fields of epithelium that at times are much more irregular in configuration.  As with punctuation, the location of the capillaries in a mosaic pattern is within the epithelium.  However, the vessels form a honeycomb-like network surrounding blocks of abnormal epithelium.  The network itself at high power may demonstrate separate blood vessels, although not uncommonly, the vessels will interconnect forming a discrete line between epithelial blocks.  As with punctuation, the caliber of the vessels will become coarser, and the intercapillary distance will increase as the degree of pathology worsens.  

While the presence of punctuation and/or mosaic vascular patterns (the two commonly can coexist within the same abnormal transformation zone) generally indicates a preinvasive condition, neither pattern carries any greater or lesser significance than the other by itself with regards to the underlying pathology.  Such is more likely to be predicted by the caliber of the vessel and/or the intercapillary distance. 

Atypical vessels: These vessels are usually associated with more significant underlying pathology.  Atypical vessels represent a group of intraepithelial capillaries with very bizarre branching patterns including such descriptive comparisons as “spaghetti-forms”, “corkscrew”, “comma-forms”, and “curly-Q”.  Very commonly these vessels demonstrate sudden variation in caliber and direction and fail to demonstrate the normal network of arborizing capillaries of the native squamous epithelium.

This abnormal configuration represented by atypical vessels is presumed to be the ultimate result of continued compression on the stromal papillae by the abnormal epithelium.  As the capillaries increasingly are compressed, their only route for expansion is along the epithelial surface.  Many times such dilated surface vessels are seen to course a comparatively long distance making unusual curves or turns before branching.  While at times minor variations of atypical vessels may be seen with high grade intraepithelial lesion, they are the predominant hallmark of invasive cancer.  

CERVICAL FINDINGS ASSOCIATED WITH DES

As noted in the section on the genesis of the transformation zone, the squamo-columnar junction in the DES exposed fetus is found far out on the portio of the cervix and may even be found out on the vagina. 

After delivery of the infant, the usual transformation of the ectopic columnar epithelium into squamous epithelium by squamous metaplasia does not occur so that the usual Colposcopic findings in the young adult exposed to DES in utero is that of varying areas of immature squamous metaplastic epithelium intermingled with areas of ectopic columnar epithelium, glandular clefts (adenosis) and areas of punctuation and mosaic vascular patterns.  Because the immature metaplastic cells give an aceto-white reflex when exposed to acetic acid, the picture of a pathologic or abnormal transformation zone is produced.  This presents a very challenging Colposcopic problem, and considerable Colposcopic experience is needed in evaluating DES exposed females.  A number of structural changes may occur in the DES exposed female that can be seen with the colposcope.  The external os may be very small, a cervical hood may be present and occasionally a “cockscomb” deformity of the cervix is seen.  The immature metaplastic squamous epithelium on the cervix which sometimes extends on to the vagina is iodine negative which helps the colposcopists to visualize the entire area affected.  The immature squamous metaplastic epithelium is aceto white positive.  

The immature metaplastic squamous epithelium in some women apparently is able to proceed to full maturation after age 26 to develop a mature physiologic transformation zone. 

COPLPOSCOPIC FINDINGS IN INFECTIONS 

OF THE LOWER GENITAL TRACT

Vaginitis

Trichomonas produces intense capillary vasodilatation which may be either patchy or diffuse.  Though the vessels may resemble a punctuation pattern, they can be distinguished because they are not confined to areas of white epithelium.  A “strawberry cervix” appearance results from focal round patches of dilated capillaries.  The vasodilatation may be so intense as to obscure significant lesions. 

Candida Vaginitis produces thick white plaques on the cervix and vagina which can be wiped off, thus distinguishing them from leukoplakia. There may be focal vasodilatation underlying these plaques, but generally inflammatory changes are minimal. 

Gardnerella vaginitis (bacterial vaginosis) usually does not produce significant changes in the cervical epithelium.

Cervicitis may be due to gonorrhea, Chlamydia, Mycoplasma or other organisms.  The most marked changes are in areas of columnar epithelium, which become edematous and friable with prominent stromal vessels.  A network pattern of tiny capillaries is also present.  These can be distinguished from atypical vessels by their relatively uniform size in spite of irregular branching patterns.  There is often a thick, purulent discharge in the endocervix which makes visualization of the canal very difficult. 

Herpes Simplex infections on the cervix may result in vesicles which progress to shallow punctuate ulcers, each 3 to 5 mm in diameter surrounded by an erythematous rim, similar to those lesions on the vulva.  More commonly, however, the exocervix develops a larger deeper ulcer than is usually seen on the vulva.  There is a necrotic exudates at the base of the ulcer which, when wiped away, reveals large inflammatory vessels which appear colposcopically atypical.  These lesions simulate invasive cancer and require microbiologic studies and/or biopsies for diagnosis.

COLPOSCOPY OF THE VAGINA

Normal.  The normal stratified squamous epithelium of the vagina is pink and relatively featureless with prominent surface rugae.  Stromal vessel patterns are usually poorly seen but resemble those of the original squamous epithelium of the cervix.  Postmenopausal atrophy causes the epithelium to become thin and fragile with minimal rugae.  It is pale, allowing underlying stromal vessels to be more easily seen.  Petechial hemorrhages and loss of surface epithelium are artifacts due to speculum trauma and are commonly seen.  

Post – Hysterectomy.  The vaginal cuff scar has a smooth yellow-white surface with minimal stromal vasculature.  Tunnels or dog ears at the lateral margins of the cuff are almost always seen.  Care must be taken to wipe away secretions and expose the full extent of these tunnels as they are common sites of vaginal intraepithelial neoplasia (VAIN).  Granulation tissue may be encountered at the cuff even years post-hysterectomy.  It is characterized by a polypoid appearance and prominent friable surface capillaries, which may be confused with atypical vessels.  These vessels tend to be fine caliber and regular in size; although they branch irregularly.

Abnormal vagina.  Vaginal intraepithelial neoplasia (VAIN) has colposcopic features similar to the atypical transformation zone of the cervix.  Aceto white epithelium often has a less opaque appearance on the vagina, thus greater degrees of dysplasia may be “under called”.  Vascular patterns, however, are often more prominent in the vaginal epithelium.  Very coarse punctation with atypical features may be present even in intraepithelial lesions.  Mosaic patterns are seen uncommonly in the vagina.

DES.  (Diethylstilbestrol).  Multiple structural abnormalities of the cervix and vagina may be seen as the result of in utero exposure to DES.  A cockscomb refers to a peaked ridge on the anterior lip of the cervix which may be somewhat serrated in appearance.  A cervical collar is a similar type of ridge occurring circumferentially around the cervix.  A pseudo polyp occurs when the endocervical epithelium of the cervix protrudes outward and is surrounded by a prominent cervical collar.  Care must be taken to distinguish the pseudo polyp from a true polyp so that inadvertent destruction of the cervix is avoided.  The cervical os is often extremely small.  There also may be ridges or incomplete circumferential septa high in the vagina, obscuring visualization of all or part of the cervix.  Frequently, these are lined by columnar epithelium.  These structural changes tend to regress when followed over a period of years so that the appearance of the cervix gradually evolves towards a more normal appearance.

Adenosis refers to columnar epithelium extending beyond the portio of the cervix onto the vaginal fornix.  Colposcopically, it appears similar to the columnar epithelium of the endocervix with grape-like villi that blanch after exposure to acetic acid and are iodine nonstaining (iodine negative). The grape-like pattern may be somewhat coarser than that seen on the endocervix. Like normal endocervical epithelium, adenosis undergoes squamous metaplasia.  During this process, the tissue appears aceto white and frequently has prominent vascular patterns, particularly mosaic patterns.  The vessels are fine and regular.  As the metaplasia matures, the aceto white epithelium and vascular changes disappear, and the epithelium colposcopically resembles native vaginal squamous epithelium.  Distinguishing dysplasia from metaplasia can be very difficult.  Dysplastic epithelium will generally have coarser mosaic patterns and some surface irregularities; however, these changes are subtle, thus biopsy may be necessary.

Clear cell adenocarcinoma of the vagina secondary to DES exposure is uncommon, with an incidence of approximately 0.1 percent of all exposed women.  Colposcopic features suggesting invasive cancer include nodularity, surface ulceration, and atypical vessels with bizarre branching patterns and friability.
COLPOSCOPY OF THE VULVA

On the labia majora, normal skin markings and hair follicles appear similar to other areas of skin.  Aceto white epithelium is rarely visualized on the labia majora because of the relatively thick keratin layer.   The labia minora and  the vestibular area blanch somewhat after application of acetic acid.  There are often prominent, smooth, yellow-white papules 1-2mm in diameter which represent normal sebaceous glands particularly in the upper inner labia minora.  Vestibular papillae are extremely common, appearing as finger-like projections up to several millimeters long, with a capillary core.  There is currently controversy regarding these papillae.  Some investigators feel they represent changes due to human papillomavirus infection, while others contend that papillae are normal findings in the vestibule.  Gland openings of both the major and minor vestibular glands may be visualized colposcopically.  Cephalad to Hart’s line the normal epithelium, is usually aceto white and Lugol’s nonstaining.  Abnormal white epithelium due to vulvar lesions takes longer to develop than white epithelium on the cervix.  In order to distinguish significant white epithelium from the transient normal changes noted above it is necessary to look for multifocal areas, very sharp borders, and a raised somewhat irregular surface. Mosaic and punctation vascular patterns are not commonly present and more difficult to see compared to the cervix.  Atypical vessels on the vulva are similar to atypical vessels elsewhere in the lower genital tract with bizarre branching patters, coiling of vessels, and increased intercapillary distance.  Pigmented lesions are common on the vulva.  Generally, the increased pigmentation obscures significant vessel changes thus limiting the value of colposcopy in evaluation these lesions.

Leukoplakia (hyperkeratosis) refers to those lesions which are white prior to the application of acetic acid.   In general, these lesions have an elevated irregular surface and vessel patterns are generally not seen through the thick keratin layer.

Toluidine blue, a nuclear stain, is often used in the evaluation of vulvar lesions.  Toluidine blue will preferentially stain any area of increased nuclear activity.  It may, therefore, be useful in detecting areas of intraepithelial or invasive neoplasia.  However, areas of inflammation, excoriation, and repair will often stain with Toluidine blue due to the nuclear activity in these lesions. Toluidine blue is applied to the lesion with cotton balls, left in place for three minutes and then rinsed off with 10% acetic acid.  Areas that remain stained may then be further evaluated.  Toluidine blue staining tends to obscure colposcopic changes in the vessels; therefore, if toluidine blue is used, it should be used at the end of the examination. 

COLPOSCOPY IN PREGNANCY

Normal changes:  Colposcopic evaluation during pregnancy is complex.  Visualization of the cervix may be more difficult due to the relaxation of the vaginal walls and copious mucous production.  Endocervical epithelium is newly exposed to the vaginal environment during pregnancy because of both gaping of the external os and increased eversion of the endocervical epithelium.  This results in active squamous metaplasia, which makes colposcopic assessment of the transformation zone more difficult.  In addition, decidualization of the cervical stroma is very common, resulting in plaque like areas which appear yellowish white. These may be nodular or ulcerated due to maceration.  They also exhibit occasional fine spidery stromal vessels erratically arranged across the surface.  These lesions can be distinguished from cancer by the fine caliber of the decidual vessels as compared with the highly variable caliber of atypical vessels induced by carcinoma.  Congestion of the pregnant cervix leads to a cyanotic background hue.  In addition, there may be perivascular decidual cuffing leading to small white punctuate areas scattered across the entire cervix and are to be distinguished from aceto white epithelium.  Gland openings may be more prominent, often with a white ring around them, representing decidualized stroma.

Pathologic transformation zone:  During pregnancy aceto white epithelium appears to less opaque and intense when compared with similar lesion in the non pregnant state.  This is due to increased edema and cyanosis of the pregnant cervix.  In addition, as noted above, active squamous metaplasia can lead to white epithelium in the physiologic transformation zone which may be very difficult to distinguish from neoplastic changes.   Colposcopically the vascular patterns of mosaic and punctuation are more prominent during pregnancy because of vasodilatation and congestion in the cervix which may lead to the impression that a more advanced intraepithelial neoplastic (CIN) lesion is present.  Findings suggestive of malignancy in the pregnant patient are similar to those in the nonpregnant patient, although atypical vessels may be larger with more prominent coiling.

HUMAN PAPILLOMAVIRUS OF THE LOWER GENITAL TRACT

CERVIX

Human papillomavirus lesions occur anywhere on the cervix and are not just confined to the transformation zone.  

Flat Condyloma – Lesions are usually raised above the surrounding epithelium.  They frequently give a white reflex prior to the application of acetic acid; therefore, the colposcopic term leukoplakia (ASCCP terminology) is used to describe the lesion.  These lesions frequently have the surface covered with a layer of keratin which is the cause for the white reflex.  The borders are serpiginous and the surface is irregular. Occasionally gross punctation is seen with as increase in the intercapillary distance.  In some cases the flat condyloma is not as thick and does not contain much keratin and will give an aceto white response when acetic acid is applied to the lesion.  Satellite lesions are frequently present.

Condyloma acuminatum – This lesion has multiple papillary projections within which a capillary loop can be seen.  The lesion is aceto white positive and because of the multiple papillae, the lesion is elevated and the surface is irregular.  If the papillary projections flatten out, the individual capillaries assume abnormal configurations so that the lesion may be difficult to differentiate from an invasive carcinoma.

Spike condyloma – This lesion is characterized by projections whose surfaces have keratin and thus give a white reflex prior to the application of acetic acid, i.e., leukoplakia.  The whiteness will be accentuated by the application of acetic acid.  These lesions are subclinical and usually can only be seen with higher magnification.  The lesion has previously been called asperities and microcondyloma; however, ASCCP terminology refers to this lesion as spiked epithelium.

Other Colposcopic Presentations – Human papillomaviruses may present in a variety of different forms, and it is difficult to categorize each variation of the basic three forms outlined above as these variations will depend on the size of the lesion, mixtures of the basic forms, etc.

VAGINA

Flat, papillary and spiked condylomas are the types usually seen in the vagina and have the same appearance as described above.  One variation of the spiked form occurs when there is diffuse spread of this subclinical infection and has been called condylomatous vaginitis. This usually requires the application of acetic acid and high magnification in order to see the lesion.

VULVA

Location – Human papillomavirus lesions are usually found in the non-hair bearing parts of the vulva, ie. clitoris, labia minora, inner surface of the labia majora, and introitus.

Papillary – This form is the most common type found; however, if several papillae fuse, they may present a cauliflower appearance.  This lesion is aceto-white positive.

Flat condyloma – Colposcopically has the same appearance as described on the cervix. It is aceto white positive, the border is serpiginous. The surface is irregular and frequently gross punctuation with increase in the intercapillary distance is present.

URETHRA

The papillary form is the one seen frequently in the urethra.  As in other locations, it has finger-like projections with a capillary loop in the papilla.  The lesion is aceto white positive and projects into the urethral lumen and may occlude the urethra in children.

PERINEUM AND ANUS

Papillary and Spiked condyloma are the varieties seen on the perineum, and in the anal canal. The aceto-white spiked variety can occur.

COLPOSCOPY – HISTOPATHOLOGY CORRELATION

The American Society of Colposcopy and Cervical Pathology consider the correlation of the colposcopic findings with the histopathology found on biopsy as ESSENTIAL for development of expertise in COLPOSCOPY. 

It is recommended to all residency programs that house officers have an opportunity at weekly conference to correlate their colposcopy findings by comparing colpophotographs, if possible, or at least drawings of the cervix with the histopathology found on their biopsy. As René Cartier said “Colposcopy is learned in the Pathology Laboratory”.
The findings can be discussed by the house officer, the Director of Colposcopy, and the Gynecologic Pathologist at the institution.  This conference will allow the teaching of colposcopy and histopathology and also be a forum for teaching the various treatment options for the pathology diagnosed.

There are a number of colposcopy, cytology and pathology books that are useful in helping to teach colposcopy, and the Director of Colposcopy at each Institution can recommend to house officers the book he/she finds most useful.

